7 ocT-24-'ep WED B7:26 ID: TEL HO: #5614 PO1

v b
&‘ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REQION S
1445 ROSE AVENUE, BUITE 200
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July 6, 1990
MEMDRANDLIM

BubJjectt Upper Pound Ext¢ess lifetime cancer risk and
ramadiation goals for the Avkwood Buperfund mite

From: Jon Rausther, Toxicologist
Texas Remedy Section 9""?‘”"“““"“""‘

Ten Brent Truskowskil, Remedial Project Manager
AR/LA Bection

This memorandum calculated the upper bound excess lifetime
tancer risk for dioxins and dibenzofurans, and calculated a
risk-based remediation goal for the Arkwood Buperfund site
for carcinogenic polynuclear aromatic hydrocarbons (PAHs),
This memorandum used scenarion and wexposure paramsters
npueitiad tn the Avkucod Endangerment Ansessment (August 30,
i889)., This Endangermant Assesament was prepared using the
Superfund Publi¢ Health Evaluation Manual (GPHEM), the
current guidance at that time.

The oloxin risk caltulation used the International Toxicity
Equivalent Factors (ITEF) approach spascified in the Habicht
memo (March 2i, 199¢0>., The ITEF approach expressed the
concentration o? thlovinated dibenzo-p-dioxinsg and
dibenzofurens in the form of 2,3,7,6-tetrachlero
dibenzo-p~dioxin (2,3,7,B-TCDOD) equivalents. The risk-based
remediation goal fov carclinogenic PAHs waw calculated uming
tha concept of banzoladpyrene (BaP) equivalents.

The upper bound mxcess lifetime cancer risk was calculated
a3 the product of the contamipnant-specitic intake and the
cantaminant~apeciftic mlope factor., The chemical ~specific
irtake was calculated as the sum of the expoaure pathwaym
(oral and dermald. The slope factor (3F) for 2,3,7,8-TCDD
ia 1.8E+8 (my/kg-dayd -1 {(Integrated Risk Information
gyatam). The following algorithms are used to estimate the
ypper bound excess lifetime cancer risis o -
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gepnario 1

Exposura Point:

! Oral Intaka:

Davmel Intake;

Total Intalkms

Dermal abmovption facstor (0,01}
Soll Ingestion Rate
Adults and older children: 100 mg/evant
Children (0 - & years): 200 mg/event
Boll matrix oral abserption factor (0.8)
Surface are of skin expossd (hande) te so0il
Adulisi 910 cml/evant
Children (6 = 12 ymars)i 625 cm2Z/avent
Childrean (0 - 6 vears)! 300 cm2/avant
Averaging tims (25530 days)
Body waight
Adultms 70 kg
Children (6 - 12 years): 29 kg
Children (0 - 6 years)1r 16 kg
Concentration of chemical in sodil
Conversion facter ({E<6 kg/mg}
Exposure duration (years)
Exposures aevents per yasar
Goil exposurae fTactor (0.5
Intake (mg/kg-day)
Intake from dermal route (mg/kg-day)
Intake from oral route (mg/kg-day)
Boil adhering to skin (2 mg/cm2)
Chumical-wpacitlc slope factor (mgrkg-day)~-i

Railvroad ditch

Population Exposed) Railroad personnel and Adults
Exposure Froguency (E): & pvants/year (Railroad pervmonnal)

{2 avents/year (Adulis)

Exposure Duration ¢D): 30 years (Railrcoad pursonnml)

"B yearg (Adults)

2¢3,7,8-TCDD Equivalent
Concentration (C)1 0.C62 mgr/kg (Orid RC)

Railroad personnel - L.6E~10 mg/kg-day
Adults - 6,0E-10 mg/kg-day

Railvaag personnel - S.7F-11 mg/kg-day
Adults -~ 2,2E-10 mg/kg-day

Railroad personnml - 2.2E-10 myg/kg-~day
Adults - 8.ZE-10 mg/kg-day

Excees cancer risk attributed te 2,3,7,B~7CDD eguivalents:
Railrosd personnsl - 3.3E-5
Adults - {.2E-4

Total excuse canzer visk {including carcinogenlc PAHE) 1
Railroad persornnel - 3 in 100,000 (3E-5)
Adulte - { in 10,000 {1E-4)
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Exposure Pointt Main site
Population Exposed: Adulte and children 6 ~ 12 ymars
Exposurs Fregwency (Ed: 12 evants/year (Adulias)

€ sventa/year (Children 6 - {2)
Exposure Duration (D): %8 vears (Adults)

& yearg (Children 6 - 14 years)

Brid B Grid TC

2,3,7,68-TCDD Equivalant
Concentration (C): 0.018 mg/kg © 0.010 mg/kg
Oral Intekes

Adul ts 1.8E~-10 mg/kg-day [(.0E~10 mg/kp-day

Children 4.4E-11 mg/kg-day 2.4E-11 mg/kg-day
Dermal Intake:

Adults 6.4E-11 mg/kg-day 3.6E-11 mg/kg-day

Children S.4E-12 mg/kg-day 3.0E-12 mg/kg-day

Tetel Intaker
Combined ages 2.9E-10 mg/kg-day 1,§E-10 mg/kg-day

Excess cancer vigk attributed to 2,3,7,8-TCDD equivalents:
Combined ages 4,.4E=5 2.4E-5

Tatal excess cancer risk (ipcluding carcinogaenic PAHs)
Adults and children - 8 in 10,000 (BE-3)

Beanaric II1

Exposure Point: Main site

Population Expowseds Adults, children & - 12 ywars and
children O - & years

Exposure Freguancy (E)1 383 aventa/ysar (All ages)

Exposure Duration (D3: 98 yesars (Adults)
6 years (Children & - 12 ymare)
& yoars (Childven 0 - 6 years)

Grid B Erid TQ

2,3,7,8-TCDD Eguivalent
Concentration ¢C): 0.018 mg/kyg 0.010 mg/kg
Oral Intake

Adul ts §.8E-09 mg/kg~day 3.1E-0Y mg/kg-day

Children (6 =~ 12) 1.4E-09 mg/kg-day 7.BE-10 mg/kg~day

Childran (0 - &) 4.8BE-09 mg/kg/day 2.7E-09 mg/kg-day
Darmal Intakmm

Adults L.9E~09 mg/kg-day 1.1E=09 mg/kg-day

Childran (6 =~ {2 3.3E~10 mg/kg-day {(.8E~1¢ mg/kg-day

Chyldren (0 - 8) 4,BE-10 mg/kg/day 2.7E-10 mg/kg-day
Total Intake:

Combined ages 1.8E~08 mg/ky-day 8.1E~09 mg/kg-day
Excess cancer visk attributed to 2,3,7,8-TCDD equivalents:

Combined ages 2,2E-3 1.2E-3

Total excesa cancer risk {(including carcinoganlic PAHs)
Combinad agef - 4 {n 1,000 {4E-3)




The most likely future land use for the Arkwood Superfund
site is industial (Bondy memo, July 2, 1330). This land usa
was used in determining the remediation goals for the site.

g Di furans

Im the Johnzon letter (July 30, 19873, the Agency for Toxic
Substantas and Dicease Registry (ATEDR) discussed a
remeudiation goal feor 2,3,7,8-TCDL at othar Bupertund sites
with industrial land use cf 20 ug/ka (ppb? (Attachmant ).
The remgdiation geal of 20 ug/kg has been used at octhar
Buperfund sites with industrial land use across the United
States- This remedistion goal appears to oa applicable to
the Arkwood Buperfund site since the mosé likely future land
use is industrial. 1If all surface soils greater than 20
ug/kg 2,3,7,8-TCDD mguivalents were remediated, this ramedy
probably would result in an overail site average much lower
than target level of 20 ug/kg 2,3,7,8-TCDD equivalents.

Eolynuslear Aromatic Hvdrocsrbons

The remediation goal for caveimegenic PAHs is expressed in
aguivalents of RaP. BaP is ong of the most carcinogenic
PAHs and umrrves as the bench mark for the other carcinogenic
PAMs:. The slope factor for BaP is 11.5 (mg/kg/day)=~1
(BPHEM), The following algorithm il» uweed to calculate a
rigk-basesd remediation goal for carcinogenic PAHs!

Targnt Risk (ﬂng-' 1E~G) # BUW + AT

FHogl = smwusmamvwnmccmcn e ——-—— - 22 O A e A - -

Cf # D # E * Ef ¥ 8F (Al # Am + As + Ha « Ah)

Where: Ab = Dermal absorption tactor (0.01)

Ai = Scil Ingestien Rate
Adult: 100 mp/event

Am = Soil matrix oral abmorption fTattor (0.5

A = Surface are of akin expossd (hands?) to soil
Adult: 910 cm2/event

AT = Averaging time (205830 days)

BW = Body weight
Adult:r 70 kg

Ct » Convaraion tactey (1E-6 ko/mg)

D = Exposure duration (30 years)

E s Exposures svents per year (260 svants/year)
Et »« S0il sxposurs factor (0.5)

Ga » Soil adhering to skin (2 mg/cm2)

5F ~ Slope factor for BaP (11.%3 mg/kg~day)-!

The 1E~6, 1E-S and 1E-4 risk-bamed remadiation goals for

tarcinogenic PAHe (expressed as BaP aguivalents) ars 0.6,
6.0 and B0 mg/kyg, respectivaly.
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